Background: Endometrial carcinoma is the most common cancer of the female genitalia and its prevalence is 2% to 3% along the females' lifetime. This adenocarcinoma is diagnosed in the early stages because the patients become symptomatic early in the course of disease. The correlation of the lower uterine segment involvement (LUSI) with the recurrence, and the survival rates in patients with endometrial adenocarcinoma are always questionable. Confirming the prognostic significance of LUSI can fundamentally improve the current state of patients' surveillance. The current study aimed at investigating the association of lower uterine segment involvement with deep myometrial invasion in endometrial adenocarcinoma. Methods: In the current retrospective cohort study, 54 patients with stage I endometrial endometrioid adenocarcinoma who underwent surgery in Mirza-Koochak-Khan Hospital, Tehran, Iran, from 2004 to 2014 were divided into 2 groups according to the presence of LUSI. In the current cohort study, the data from the patients exposed to LUSI were obtained by questionnaires to measure deep myometrial invasion besides post-operative adjuvant radiotherapy. The median of follow-up period was 48 months for all of the patients, which started after their surgery, and the measurement period for variables were similar to those of the follow-up period, which was 48 months. They were compared regarding to age, tumor grade, depth of myometrial invasion, lymphovascular involvement, extra uterine diseases, the extent of lymphadenectomy, adjuvant therapy, recurrence rate, time, and location. The data analysis was conducted by the SPSS v.16 statistical software (Chicago, IL, USA) at the significance level of 5%. In the investigation, Chi-square, the Kolmogorov-Smirnov, t test, and the Mann-Whitney U tests were used. Results: Group 1 consisted of 13 patients with LUSI and group 2 had 41 patients without LUSI divided by a non-random sampling method. According to the results of the Mann-Whitney U test, there was a significant difference between the mean age of patients with LUSI and that of the ones without LUSI (P = 0.03). It showed that the mean age in the former group was significantly higher than that of the latter. A Chi-square test showed no significant association between the lymphovascular involvement and the presence of LUSI (P = 0.1). The Fisher exact test showed that patients with LUSI had significantly higher rate of radiotherapy after surgery rather than the ones without LUSI (P < 0.001). Conclusions: In conclusion, there was a significant association between the lower uterine segment involvements with deep myometrial invasion in the endometrial endometrioid adenocarcinoma. In other words, there was a significant difference in the depth of myometrial invasion between the groups, and the patients with LUSI had deeper myometrial invasion (the Mann-Whitney U test, P < 0.001).
Background
Endometrial adenocarcinoma is the most common gynecological malignancy responsible for about half of different kinds of females' cancers in the United States (1) . This cancer is the 4th common cancer among females in the developed countries (2) . Each year, endometrial cancer arises in more than 319,000 females worldwide and causes the death of about 76,000 females (3) . Symptoms develop at an early stage, which causes the primary diagnosis easier, and an increased survival rate is a result of that (4) . Several researches conducted in the national cancer institute's surveillance, epidemiology and end results program proved that 73% of such patients had stage I cancer at diagnosis, while 10% were diagnosed with stage II cancer (5, 6) . This heterogeneous cancer has 2 types (7). Cancers categorized as type I, which are estrogen-dependent and include 70% to 80% of the cases, present with a low grade at an early stage and type II cancers, which are less differentiated, become symptomatic at a later stage and have a higher recurrence rate (7, 8) . The endometrium is apparently composed of 2 components, the uterine corpus (UC) and the lower uterine segment (LUS) (8) . LUS has a thin mucosal membrane and a decreased responsiveness to hormonal stimulation, compared with UC (6) . Endometrial adenocarcinoma mainly develops in the uterine corpus en-dometrium and is exceptionally derived from the LUS (9). Due to vaginal bleeding and diagnosis in early stage, most patients can be treated just by surgery (5, 10) . The prognosis of this carcinoma is usually excellent with an approximately 5-year survival of 85% (11) . Poor prognostic factor in stage I endometrial adenocarcinoma consist of tumor grade, depth of myometrial invasion, lymphovascular involvement, and histological subdivision (5) . Although the stage of malignancy has the main role in the prediction of the disease outcome, other factors can be indirectly affect the survival rate (12) . Progression in clinical management of early stage endometrial cancers requires more predictive prognostic biomarkers to prevent 10% to 20% recurrence in such cases (2) . Confirming a factor with high prognostic value can fundamentally improve the current state of patients' surveillance who repeatedly receive postoperative care. The current study aimed at investigating the association of lower uterine segment involvement with deep myometrial invasion in endometrial adenocarcinoma.
Methods
The current retrospective cohort study was conducted on 54 patients in Mirza-Koochak-Khan Hospital in Tehran, Iran, from 2004 to 2014. In the current cohort study, the data of the patients exposed to LUSI were obtained by questionnaires to measure deep myometrial invasion as well as post-operative adjuvant radiotherapy. The records of patients with stage I endometriod adenocarcinoma who had surgical operation were reviewed. In other words, they varied in the depth of myometrial invasion and the need for post-operative adjuvant radiotherapy based on the LUSI. They were divided into 2 groups according to the presence of LUSI by a non-random sampling method as follows: Group 1 consisted of 13 patients with LUSI and group 2 consisted of 41 patients without LUSI. All the subjects underwent complete surgical staging based on the International Federation of Gynecology and Obstetrics (FIGO) criteria. They also underwent pelvic and para-aortic lymphadenectomy based on the depth of myometrial invasion, grade, and size of tumor.
The median of the follow-up period was 48 months for all of patients, which started after their surgery, and the measurement period for variables were similar to those of the follow-up period, which was 48 months. If the lower uterine segment involvement was confirmed by the microscopic or gross pathologic studies in the pathologic reports, then it was classified as LUSI positive. Then, the tissue specimens were assessed by a gynecologic pathologist. After surgery, radiotherapy was started on patients based on the depth of myometrial invasion, grade, and histological type of the tumor. For each patient, a data form was prepared. Forms were filled by investigating the medical records, surgical reports, and the pathologic results of the patients. Data collection was conducted based on the patients' age, tumor grade, depth of myometrial invasion, lymph-vascular space involvement, extra-uterine disease, extent of lymph node resection, lower uterine segment involvement, follow-up duration, adjuvant therapy, recurrence rate, recurrence location, recurrence time, and death time. Other accessory data such as age, menopausal status, the main complaint of the patients and endometrial biopsy results were analyzed on the basis of lower uterine segment involvement. The data analysis was conducted by the SPSS v.16 statistical software (IBM, Armonk, NY, USA). In the descriptive analysis of data, frequency, mean, and mode and standard deviation were used. Level of significance was set to 5% in all of the statistical analysis. Chi-square test (Chi2) was used to determine the association between the lower uterine segment involvement with postoperative adjuvant radiotherapy, vascular involvement, lymph node involvement, and extra uterine involvement. To investigate the mean age of the patients, the mean follow-up duration and depth of myometrial invasion with LUSI, in the first step, the Kolmogorov-Smirnov (KS) test were applied to check the distribution of data. Afterwards, non-parametric tests such as the Mann-Whitney U test were used.
Results
A total of 54 patients with stage I endometrial adenocarcinoma who underwent surgery participated in the current study, 13 patients had LUSI. After following-up the patients, it was realized that except 1 patient who died of coronary disease, none of them in the 2 groups died. The following data were gathered from the patients enrolled in the current study: employment, menopausal condition, hypertension, diabetes, cigarette smoking, the number of previous pregnancies, menopausal age, the time interval between onset of the first symptoms and diagnosis, CA125 and patients' initial complaints, family history of endometrial cancer and abnormal Pap smear test. Some clinicopathologic features such as age was also reviewed. Table 1 shows the result of a non-parametric test on two independent samples (the Mann-Whitney U test) indicating a significant difference between the age of patients with/without LUSI (P = 0.03). The table shows that the mean age in the former group was significantly higher than that of the latter.
A Chi-square test showed that although the sample contained more patients with LUSI who experienced lymph vascular involvement, there was no significant association between the lymph vascular involvement and pres-2 J Obstet Gynecol Cancer Res. 2017; 2(2):e10991.
ence of LUSI (P = 0.1). According to the results of the Chisquare test (the Fisher exact test), patients with LUSI had significantly higher rate of radiotherapy after surgery than the ones without LUSI. Therefore, there was a significant association between the post-operative adjuvant radiotherapies and the presence of LUSI (P < 0.001). Table 1 showed that patients with LUSI had higher rates of deep myometrial invasion. Moreover, there was a significant difference in the depth of myometrial invasion between the groups, and the patients with LUSI had deeper myometrial invasion (the Mann-Whitney U test, P < 0.001). It is also noteworthy that by defining the 50% of myometrial invasion as an index to opt the deep myometrial invasion, the odds ratio statistics could be derived. The odds ratio for the association between the presence of LUSI and deep myometrial invasion was large at 15.167, reflecting the large difference in deep myometrial invasion and thus a strong relationship between the 2 variables in the current sample.
Discussion
LUS is an anatomical part of uterus, which is also a histologically transitional area between endocervical glands and endometrial tissue. As an anatomical and histological view, it has non-mucinous, non-cycling type of epithelium without any fibrous elements of cervical stroma. However, there is always a debate on the prognostic value of LUSI in patients with endometrial cancer. It was also demonstrated that LUSI in patients with postoperative adjuvant radiotherapy with pelvic and para-aortic lymphadenectomy had no association with any poor prognosis or rate and location of recurrence. However, the authors knew that an increase in the follow-up period would enrich the paper, and let them provide survival models such as the Cox regression, and the Kaplan-Meier statistics, as they measured recurrence rate, recurrence location, recurrence time, and death time. The authors detected LUSI in 24% of the patients, which was identical to the results achieved in the study performed by Lavie et al. (5) . In other previous studies, upper or lower rates were reported ranging from 5% to 58% (13) ; including the studies by Gemer et (2), and Brown et al. 57% (1) . In the current study, there was no significant difference between the 2 groups with and without LUSI in the lymph node (P = 0.1), which was similar to the study by Phelan et al. (13) . While in the study by Brown et al. on 147 potential patients with endometrial adenocarcinoma, complete surgical staging, and negative lymph nodes, LUSI was truly associated with nodal involvement (P = 0.005) (1) . As confirmed by the current study, deep myometrial invasion was a factor with statistically significant association with LUSI, which was the same as the results achieved by Brown et al.; in contrast to those of Phelan et al. who reviewed 98 cases in 2 groups with and without LUSI (1, 13) . Although there was a positive trend between the patients with LUSI who had lymphovascular involvement in the current study, no statistical difference was observed between the 2 groups that was in contrast with the studies by Brown et al. and Gemer et al. (1, 14) and similar to the results of Phelan et al. (13) . Mean age of the patients was a factor with significant association with LUSI in both groups in the current study (P = 0.03). In contrast, there was no significant difference between the 2 groups in some previous investigations (1, 2, 13) . In the research done by Phelan et al. there were no significant differences in many of the factors examined between the 2 groups including diabetes mellitus, hypertension, and the frequency of adjuvant radiotherapy (13) , which were similar to the results of the current study except adjuvant radiotherapy that was significantly associated with LUSI (P < 0.001). Phelan et al. found no difference in the histopathological factors in patients with and without LUSI (13) . In a study by Gupta et al. adjuvant radiotherapy results in 4.1% overall survival improvement in patients with highintermediate risk stage I endometrial cancer (16) . In the current study, after following-up the patients, it was found that except 1 patient who died of coronary artery disease, none of them died. Moreover, none of the patients in the 2 groups encountered recurrence. In the study by Gemer et al. no difference was detected in the survival rate between the 2 groups (17). But among the 481 patients included in the study by Kizer et al. 80 cases (16.6%) died and 36 (7.5%) had recurrences during the research (2) . According to the study by Phelan et al. which had the mean follow-up duration of 37.3 months, 10.2% of the patients had recurrence and 4.8% died of their diseases (13) . In the current study, post-operative adjuvant radiotherapy was significantly associated with LUSI (P < 0.001). In contrast to the study by Kizer et al. no priority was detected in patients with LUSI (P = 0.32) (2) . It was similar to the study by Phelan (13) .
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In the study by Phelan, the frequency of adjuvant radiotherapy was similar in patients with (24.4%) and without (22.8%) LUSI; there were no statistically significant differences between the groups. In current survey, no recurrence occurred. The possible reason for lack of recurrence in the patients was the initiation of postoperative adjuvant therapies on time. In a recent study by Kizer et al. (2) on the largest population of patients to date, the negative LUSI association with the disease-free survival and overall survival in patients with the stage I and II of the disease was confirmed. Since the depth of myometrial invasion has a considerable impact on the patients' prognosis, elimination of this factor can be beneficial to evaluate LUSI as an independent factor in these 2 groups in future studies. The current investigation as a retrospective cohort study design with a very small study population on a really challenging issue raises the need for larger studies to survey the effect of LUSI as an independent prognostic factor in stage patients with endometrial cancer.
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